Introduction
In the aftermath of several widespread crises, herd behavior in financial markets has emerged as a relatively popular topic in the financial literature. Scholars stress that herd behavior by market participants aggravates market volatility and leads to market instability (see Shiller, 1990; Eichengreen et al., 1998; Folkerts-Landau and Garber, 1999; Furman and Stiglitz, 1998; Morris and Shin, 1999; and Persaud, 2000) 2 .
Academics who map herding effects by empirically testing theoretical models can be classified into two main groups: first, researchers testing with aggregate market data analysis (e.g., Christie and Huang, 1995; Chang et al., 2000; Hwang and Salmon, 2004; and Wang, 2008) and, second, researchers using data analysis for portfolio investors (e.g., Lakonishok et al., 1992; Wermers, 1999; Trueman, 1994; Welch, 2000; and Walter and Weber, 2006) . Our study is based on the former group and includes major developed European markets 3 .
However, research on herd behavior is widely applied to emerging markets, only a few studies focus on developed markets (and provides controversial findings) 4 . In addition, the literature on asymmetric market conditions and their impact on herding in developed markets are not well-researched compared to emerging markets (e.g., Chiang and Zheng (2010) . Our study focus on the comparative analysis of herding in 2 Herding behavior is more pronounced during periods of turmoil than during periods of stability. Christie and Huang (1995) stress in their paper that a "herd" is more likely to form under conditions of market stress, when individual investors tend to suppress their own beliefs (cascades) and follow the market consensus.
3 the European stock markets, which is closely related to the study done by Economou et al., (2011) and Chiang and Zheng, (2010) but we include Ireland and Nordic countries in our sample and consider most liquid constituent indices in our data set.
Our study contributes to the field of study in three ways. First, we focus on the comparative analysis of herding in the European stock markets considering the liquid constituent indices in each country -this helps us to focus more on crisis aspects. We also argue that the sample selection processes, especially the selection of indices by Chiang and Zheng (2010) and Economou et al. (2011) , are critical because of their limited ability to separate the impacts of crises and other constraints. Economou et al. (2011) consider all listed stocks (including active and dead stocks) of four PIGS market, while Cheng and Zheng (2010) consider all firms industry price indices of 18 advanced and emerging markets. We consider the actively traded individual firm level data and actively traded stock (liquid constituent) indices of 11 developed European stock markets. As we know that herding might be due to a series of market frictions, such as liquidity black holes, arbitrage opportunity as well as investors' behavioral biases lead to market conditions that can be ex-post characterized as irrational (Brunnermeier, 2001; Shlefier, 2000) . Our sample, which differs from previous studies [Chang and Zheng, 2010; Economou et al., 2011] , can help test the separate effect of crisis and market sentiment rather than herding due to information asymmetry and market microstructures. However, deterioration of investor's sentiment such as panic (Philippas et al., 2013) during crises might contribute significantly to the emergence of herding behavior. In recent years there has been significant debate about contagion and herding even in developed open economies (Chari and Kehoe, 2004; Corsetti et al., 2005; Chiang and Zheng, 2010; and Park and Sabourian, 2011) . The updated literature on market efficiency has shifted from the efficient market hypothesis (EMH) that states that the level of market efficiency remains unchanged in a complete sense during the estimation period to advocating the possibility of time-varying efficiency or inefficiency 5 . Although it is important to distinguish between intentional herding and spurious herding in theory, it is difficult to separate them in practice. The reason for this difficulty is that there are many factors that influence investment decisions (Bikhchandani and Sharma, 2001, p.281) . Bikhchandani and Sharma (2001) suggest that a group may privilege herding behavior if it is sufficiently homogeneous, given that every member is confronted with similar decisions and they can observe each other's transactions. Moreover, liquidity constraints, asymmetric information, limits to arbitrage (Shleifer, 2000; Brunnermier, 2001; and Hirshleifer and Teoh, 2003) pose a constant threat to financial stability exposing market participants and financial institutions to unhedgeable systematic risk (Economou et al., 2011) . Furthermore, it is frequently argued that financial crises are a result of widespread herding among market participants that can be explained better by behavioral finance theory, that demands consideration of irrationality (such as panic) with the fundamentals. Our sample is free from non-synchronous stocks, that relief us to disregard the bias of information asymmetry and lack of arbitrage opportunity. We argue that our sample is able to capture investor's sentiment during crises since our sample is free from other causes of herding such as herding due to liquidity constraints, asymmetric information, limits to arbitrage. Second, we include continental Europe, the Nordic countries and the PIIGS altogether in our sample and this helps us focus on the comparative analysis of herding in the European stock markets. Chiang and Zheng (2010) analyzed herd behavior among globally selected markets with little attention to Europe, and Economou et al. (2011) analyzed herd behavior with the selected European (the PIGS) countries only. We further assume that different groups of countries in Europe might not herd in the same way in Europe across two different crises periods. More specifically, our paper contributes to the comparative analysis of herd behavior among developed European countries 6 , where the empirical evidence is limited 7 .
Europe has suffered from austerity following the Eurozone sovereign crisis in the PIIGS (Portugal, Italy, Ireland, Greece, and Spain) countries and a key aspect of the monetary integration in Europe is the need for the European Union to take responsibility for all countries regardless of economic status/performance. The context is further complicated by the Nordic countries being different from the continental European countries (which are similar in nature in terms of legal regimes, corporate governance, ownership structures and macroeconomic environments). By critically analyzing the study of Holmes et al. (2013) for Portugal and Economou et al. (2011) for the PIGS (Portugal, Italy, Greece and Spain), we assume that the herd behavior is common in Southern Europe. However, the cross-country correlation of dispersion of return among the European countries during two consecutives crises is an interesting addition of this paper.
Finally, our study stresses on the cross-country herding effect during the Eurozone crisis (EZC), whereas the sample period ends in 2008 for Chiang and Zheng (2010) and in 2009 for Economou et al. (2011) . We argue that the PIIGS countries, which were severely affected during the global financial crisis (GFC), might contaminate the adverse economic and financial shocks (e.g., Karolyi and Stulz, 1996; Bae et al., 2003; and Chandar et al., 2009 ) from local to foreign markets via different economic channels during the recent crises. This might be also due to fact that investors are more likely to follow the herd and suppress their private information during financial turmoil. Our paper contributes to the extant literature by analyzing herd behavior among European countries for a period that includes the GFC and EZC.
The major findings of our study suggest that, in general, herding effects are almost insignificant in Europe under normal conditions. However, we find significant herding in asymmetric market conditions and crises periods. The empirical evidence suggests a significant herding effect during the GFC in continental and PIIGS markets as compared to Nordic markets; with the Nordic markets being more affected during the EZC. We also find that the German market has the greatest influence on the regional cross-country herding effect.
The remainder of the paper is organized as follows. Section 2 describes the hypotheses and reviews the related literature, while Section 3 presents the 7 methodology and data. Section 4 reports the empirical results and Section 5 offers conclusions.
Hypotheses Development and Related Literature
Herding in financial markets has been typically described as the tendency of market participants to mimic the action of others. This collective investment behavior is said to be strongest during extreme market conditions, when market volatility and information flows impede the reliability and accuracy of investment predictions. As a result, investors are more likely to disregard their private information and search for the market-wide consensus, which is seen as a cost-efficient solution compared to the cost of gathering reliable information during a volatile period (Christie and Huang, 1995) . In addition, it might be due to the fact that following the herd generates at least the average market return (Gleason et al., 2004) . In brief, the underlying causes of this behavior are portrayed as being either 'rational' (i.e., the investor follows the majority believing that they possess superior information or analytical skills) or 'irrational' (i.e., the investor acts without any rational consideration) (see Hirshleifer and Teoh, 2003) .
The empirical literature utilizing the market-wide approach focuses on the crosssectional correlations of the entire stock market and this is the primary focus of our study. A pioneering study in this area is that of Christie and Huang (1995) , who, utilizing the cross-sectional standard deviation of returns (CSSD) as a measure of the average proximity of individual asset returns to the realized market average, introduced an econometric method to detect herd behavior. Chang et al. (2000) extend the model proposed by Christie and Huang (1995) by using a non-linear regression specification. Their results show no evidence of herding on the part of market participants in the US and Hong Kong, but offer partial evidence of herding in Japan. However, during periods of extreme price movements, equity return dispersions for developed countries tend to increase rather than decrease, providing strong evidence against any market-wide herding, which is consistent with Christie and Huang (1995) . However, for South Korea and Taiwan, the two emerging markets in their sample, they document significant evidence of herding. Further, Gleason et al. (2004) use intraday data to examine whether traders herd during periods of extreme market movements using sector Exchange Traded Funds (ETFs).
Implementing the methods of Christie and Huang (1995) and Chang et al. (2000) and analyzing up and down markets, they report no evidence of herding. They also report a weak presence of an asymmetric reaction to news during periods of stress in up markets and down markets. They also find that investors respond to bad news quickly with a higher incentive to mimic the market, which indicates that market participants may fear the potential loss from a down market during the period of stress more than they might enjoy the potential gains from an up market during the period of stress. Similarly, using high frequency data on the Australian market, Henker et al. (2006) find no evidence of herding towards market portfolios. In addition, even in extreme market conditions, participants seem to have a high level of firm-specific information. The use of daily data in this type of study was first motivated by Caporale et al. (2008) and also supported by Tan et al. (2008) . Economou et al. (2011) examine whether the cross-sectional dispersion of returns in one market is affected by the cross-sectional dispersion in the other three markets.
They find evidence of a strong co-movement between the cross-sectional dispersions of the four stock markets, indicating that the portfolio diversification benefits are rather small considering these markets in the presence of herding. Their results confirm the presence of market-wide herding in the Portugal Italian and Greek stock markets, as already shown by Caparrelli et al. (2004) and Caporale et al. (2008) . In this context, the current study addresses the issues around cross-country herd behavior, especially investigating the Eurozone spillover of herding across European markets.
We assume that different markets in Europe are not at the same level in terms of informational dissemination and transparency with heterogeneous firms or industry structures. We have conducted a hierarchical cluster analysis applying Dandrograms (see Figure 1 ) using both market returns (Rm) and CSAD data for eleven markets in our sample. Dandrogram reports show the ranking of sample countries in terms of median linkage variances. We divide our sample into three country groups based on these diagrams. The country groups are: the PIIGS countries (Portugal, Italy, Ireland, Greece and Spain), the Nordic countries (Finland, Norway, Denmark and Sweden), and continental countries (France and Germany). We find that continental countries are ranked 1-2, the PIIGS countries are ranked 3-7, and the Nordic countries are ranked 8-11. We assume that herding behavior within each panel group might be similar due to similar characteristics in terms of market microstructure and information dissemination processes.
Figure 1 about here
We further expect a heterogeneous pattern of herd behavior among the three groups according to the wakeup call hypothesis. The wakeup call hypothesis (Goldstein, 1998) argues that market participants wake up after a crisis and considers that similar market fundamentals between markets (i.e., the same level of market transparency and industrial structure) leads to similar market behaviors. In addition, countries with weak macroeconomic fundamentals are vulnerable to the propagation of financial crises. In the aftermath of the global financial crisis, some studies (e.g., Bekaert et al., 2011) have found contagion from countries with similar characteristics as a complement to the wakeup call hypothesis. Thus, our first hypothesis is as follows:
H1: There is a herding effect among the European stock markets for the entire sample period.
We expect, however, that country-wise herding affects are not similar among the continental, Nordic and PIIGS countries for the entire sample period. Another aspect of studying herd behavior focuses on the scattering of the cross-sectional correlation of stock returns in response to disproportionately changing market conditions. While investigating the information asymmetry in stock markets, researchers (Tan et al., 2008; Chiang and Zheng 2010; and Economou et al., 2011) have predicted that investors in financial markets are more likely to exhibit herd behavior. For countries with different regimes of boom, bust and market asymmetry within a long sample period, herd behavior may arise differently across different country groups because of differences in geographic and cultural heritage and information asymmetry. This leads us to test the asymmetry of the market up and down, with positive and negative returns signaling good news and bad news, high and low volume, volatility etc. Thus, our second hypothesis is as follows:
H2: Herd behavior responds differently to asymmetry in market conditions across different country groups in Europe.
This hypothesis investigates the herd behavior around market asymmetry, but we divide H2 into three sub-hypotheses to capture asymmetric market conditions of rising and falling markets (H2a), higher and lower volume (H2b) and higher and lower volatility (H2c), respectively.
In addition, herd behavior is a key phenomenon to examine and document from both regulatory and investment perspectives. As noted earlier, it is well known that similar sub-groups of European countries may have similar institutional, cultural, economic and financial linkages, which differ among different groups of markets.
This observation motivates us to test our third hypothesis as follows:

H3: There is cross-country herd behavior between different country groups.
Finally, the herd behavior in foreign markets during the global crisis (e.g., Economou et al., 2011) raises a research issue for the European countries because the Eurozone crisis devastated the European countries. Country-wise herding behavior might be influenced by foreign markets in addition to domestic markets due to flights to quality (see Allen and Gale, 2000) , portfolio rebalancing (Brunnermeier and Pedersen, 2005; and Brunnermeier and Pedersen, 2009) , liquidity channels, risk premium channels under the contagion literature (Longstaff, 2010) , and cross listing effects, (Chandar et al., 2009) . Further, in periods of market turbulence, herd behavior may pose a threat to financial stability because initial negative shocks may be exacerbated and amplified via pro-cyclical market mechanisms, which leads us to our final hypothesis as follows:
H4: Country-wise herd behavior changes during the GFC and the EZC.
Methodology and Data
Basis of Estimation Procedure:
We use daily stock returns of constituent stocks for a panel of European Stock markets to measure return dispersion via the cross sectional absolute deviations. Chang et al. (2000) argue that a linear and increasing relation between dispersion and market returns, as suggested by standard asset pricing models, does not hold in times of large average price movements. Thus, herd behavior around the market consensus during periods of large price movements is sufficient for converting the linear relation into a non-linear one. To capture this effect, we estimate the crosssectional absolute deviation (CSAD) as a measure of return dispersion 8 , which was implemented by Chang et al. (2000) , as follows: (1) where, Ri,t is the observed stock return of asset i at time t and Rm,t is the crosssectional average of the N returns in the aggregate market portfolio at time t. The non-linear framework for modeling the relationship between individual stock return dispersions and the market average is specified as follows: (2) where, Rm,t is the cross-sectional average of the N returns in the aggregate market portfolio at time t, the squared market return (R 2 m,t) is used to capture the nonlinearity in the relationship,  is the constant, 1, and 2 are coefficients, and t is the error term at time t. We use the Newey-West (1987) estimator to obtain heteroskedastic and autocorrelation consistent (HAC) co-variances for all the 8 CSAD is free from the outlier problem (Economou et al., 2011 ) as compared to CSSD that is measured by Christie and Huang (1995) .
ordinary least square (OLS) regressions. This model is implemented to test H1 and Eq. (3), which is estimated for each country (i). In the absence of herding effects, Eq.
(3) assumes 1 > 0 and 2 = 0. But herding effects are present if 2 < 0 (negatively significant).
We mainly follow Economou et al. (2011) , who apply the Chang et al., (2000) model called CCK later in this paper using the PIGS sample. Further, we also use Chiang and Zheng's (2010) extended model for robustness checking -they applied the model in the developed markets and included the market return along with the absolute and squared market return to reduce the misspecification error.
However, since the relationship between CSAD and market returns may be asymmetric, we further examine whether herd behavior is more pronounced when market returns, trading volumes, and return volatility are high. We follow the approach of Chiang and Zheng (2010) , who utilize a dummy variable approach in a single model, which is considered to be more robust than that of Tan et al. (2008) .
We test H2 separately for returns, volume and volatility using Eq. (3-5). The asymmetric behavior of return dispersion with respect to market returns is estimated as follows:
where, Rm,t is the cross-sectional average of the N returns in the aggregate market portfolio at time t, the squared market return (Rm,t) 2 is used to capture the nonlinearity in the relationship, D up is a dummy variable with a value of 1 for days with positive market returns and a value of 0 for days with negative market returns,  is the constant, 1, 2, 3, 4 are coefficients and t is the error term at time t. In the
absence of herding effects, Eq. (3) assumes 1 > 0 and 2 > 0. This model is implemented to test H2 (a). Herding effects are present if 3 < 0 and 4 < 0, with 4 < 3 if these effects are more pronounced during days with negative market returns.
Furthermore, the asymmetric behavior of return dispersions with respect to trading volume can be estimated as follows: (4) where, Rm,t is the cross-sectional average of the N returns in the aggregate market portfolio at time t, the squared market return (Rm,t) 2 is used to capture the nonlinearity in the relationship, D Vol-High is 1 for days with a high trading volume and 0 otherwise,  is the constant, 1, 2, 3, 4 are coefficients and t is the error term at time t. The trading volume on day t is regarded as high if it is greater than the previous 30-day moving average and low if it is lower than the previous 30-day moving average. In the absence of herding effects, Eq. (4) assumes 1 > 0 and 2 > 0. This model is used to test H2(b). Herding effects are present if 3 < 0 and 4 < 0, with 3 < 4 if these effects are more pronounced during days with a high trading volume.
The asymmetric behavior of return dispersion with respect to market volatility is estimated as follows: (5) where, Rm,t is the cross-sectional average of the N returns in the aggregate market portfolio at time t, the squared market return (Rm,t) 2 is used to capture the nonlinearity in the relationship, D  2-High is 1 for days with high market volatility and 0 otherwise,  is the constant, 1, 2, 3, 4 are coefficients and t is the error term at time
t. Market volatility on day t is regarded as high if it is greater than the previous 30-day moving average and low if it is lower than the previous 30-day moving average.
In the absence of herding effects, Eq. (5) assumes 1 > 0 and 2 > 0. This model is applied to test H2(c). Herding effects are present if 3 < 0 and 4 < 0, with 3 < 4 if these effects are more pronounced during days with high market volatility.
In addition, markets that exhibit a certain degree of co-movement with correlated cross-sectional return dispersions are also likely to show synchronized herding patterns to test H3. Following Economou et al. (2011) , Eq. (2) is modified by adding explanatory variables for the cross-sectional dispersions of the N markets included in our sample as follows: where, Rm,t is the cross-sectional average of the N returns in the aggregate market portfolio at time t, the squared market return (Rm,t) 2 is used to capture the nonlinearity in the relationship,  is the constant, 1, 2 are coefficients, j is the CSAD coefficient for other countries (j), and t is the error term at time t. The cross-country herding effects are present if j<0.
Finally, this paper also examines whether herding effects are more pronounced where, Rm,t is the cross-sectional average of the N returns in the aggregate market portfolio at time t, the squared market return (Rm,t) 2 is used to capture the nonlinearity in the relationship,  is the constant, 1, 2, 3 are coefficients, and t is the error term at time t. We test Eq. (7) using both GFC and EZC dummies separately. If herding effects are more pronounced during the crises periods and differ among country groups, the crises coefficients '3' in both crises should be greater than 0.
Data
The data set is constructed from the most liquid constituent shares of the main 
Empirical Results
This section presents the main results concerning hypotheses 'H1-H4'.
Herding Behavior in Europe for the Overall Sample
The first set of results, which we present in Table 2 for the Nordic group we find different herding behavior within a similar country group. The reason that we did not find any negatively significant herding coefficient for the rest of the countries might be due to the sample we have taken for the most liquid indices rather than all sector price indices. However, our study is able to capture the herding issues related to liquidity constraints and focus more on crises and other stress related aspects rigorously. Nevertheless, the extended model by Chiang and Zhang (2010) , which were originally developed by CCK, is presented in model 2, offer consistent results.
Herding Behavior under Different Market Conditions
We use three sub-hypotheses (H2a, H2b, and H2c) to test H2. This hypothesis investigates the herd behavior around market asymmetry. The next set of results that we report in Tables 3, 4 and 5 investigates whether there is any significant herding during asymmetric market conditions of rising and falling markets (Table 3) , during higher and lower volume (Table 4 ) and higher and lower volatility (Table 5) , respectively. We also run the Wald test of coefficient diagnostics testing to check whether the coefficients are equal under asymmetric conditions in each case. The rejection of the Wald test confirms the described asymmetry. which also suggests that the null of no difference in herding coefficients between positive and negative returns is rejected. It is interesting to see that the benchmark model for the German market, when we considered the market asymmetry of the down market, is reversed suggesting a strong herding effect relating to market conditions. This result supports the conclusion of McQueen et al. (1996) that in down markets increased betas across many stocks would lead to increased pairwise stock correlation and would result in CSAD decreasing. Moreover, this might be explained with the behavioral aspect of investors during stress or panic. This could be also due to rational herding for the institutional investors due to a potential loss of reputation. terms of high and low volume market condition -this rejects the hypothesis of an equality of herding coefficients. It is worth mentioning that we find a high average cross sectional dispersion of returns in those markets (see Table 1 ). This source of asymmetry in herding under different market condition might be the outcome from portfolio managers' response to investors' behavior during extreme market events. Gleason et al., 2004; Demirer et al., 2006; and Chiang and Zheng, 2010 ) that have argued that herding effects are expected to be more pronounced during periods of market losses with respect to trading volume and volatility. These studies stress that the human behavioral tendency to herd becomes stronger during periods of abnormal information flows, market losses and volatility since investors seek the comfort of the consensus opinions (Economou et al., 2011) .
The Cross-country Herding Effect and the Influence of Regional Markets
Post the establishment of the European Union, European countries has become well integrated through cross border trade, common creditors and cross listings. It is, therefore, worth testing whether herding forces synchronized across these markets. We attempt to investigate further how this cross-country herding effect impacts on the different country groups in our sample. We expect that the Continental and Nordic Europe's open market economies are potentially subject to contagion effects from the PIIGS markets due to bilateral trade and payoffs. The correlation in cross sectional deviation of market returns may be due to geographic proximity that produces close trading relation in the region or to a similar cultural background. To investigate the integration of CSAD, we also consider the role and significance of common factors by including the German foreign influence for each cross sectional integration analysis of the cross sectional standard deviation of returns (see Table 6 ).
We find a positive and highly significant CSAD coefficient across all markets suggesting a dominant influence of German market dispersions in all the European markets. In particular, France, Norway, Sweden, Greece and Italy show more significant herding around the German market. This might be due to the fact that any shockwave in a similar industry firms tends to transmit across borders. We also observe negative coefficients of the German market (GermanRmt 2 ) with most of the markets except Portugal and Ireland. The significantly negative value may imply that herding formation for each European market is influenced by German market conditions. followed by Norway (54.8%), and Sweden (45.8%). This finding could be due to the contagion effect among the country groups in our sample.
Table 7 about here
However, similar to Economou et al. (2011) , in most of the cases, we find a strongly positive significant relationship between the CSAD measures among the markets.
We find that the cross sectional dispersions of returns is influenced by both similar and different market groups. For example, we observe that Greece market's CSAD is influenced by the rest of the PIIGS markets, most of the Nordic markets except Denmark as well as by the continental markets. The French market's CSAD is influenced by most of the PIIGS sample except Spain, but none of the Nordic markets are influenced the French market's CSAD. In short, we observe a strong influence of CSAD from one to the other country groups, which accepts the alternative hypothesis H3 that there is significant cross-country herding effect within the country groups. Chiang and Zheng (2010) show the impact of different crises on herding coefficients, including both advanced and emerging markets. They have included the impact of Asian, Mexican, Argentinian and subprime credit crises. However, they found that in most of the cases there are no differences in herding coefficients during crisis and tranquil periods, except for the US and Latin America. Unlike Chiang and Zheng (2010) , but similar to Economou et al. (2011), we used the crises dummies instead of sub-sampling the period. The empirical evidence of this study (Table 8 ) reports significant herding coefficients during the global financial crisis in the continental and the PIIGS markets as compared to the Nordic markets. However, the Nordic markets' herding coefficients of EZC are more significant as compared to the GFC.
Herding Effects during Turbulent Periods
Table 8 about here
For countries like France, Italy and Spain, there is no presence of herding under the benchmark model and asymmetric models (Eqs. 2-5). However, in the augmented benchmark model with a crisis dummy (Eq. 7), we find that the dispersion of returns of those markets is significantly and negatively affected by the GFC period. We also find evidence of herd behavior during the GFC in the Nordic market and this implies that the cross-sectional dispersion of return decreased during the crisis. Finally, during the EZC period, the countries characterized by the presence of herd behavior include Norway, Denmark, and Sweden from the Nordic markets and Greece and Spain from the PIIGS markets. Essentially, Nordic markets are primarily affected during the EZC, but continental and the PIIGS are primarily affected during the GFC.
Our findings 11 on the continental European sample, which include firm-level data, do not support the findings of Chiang and Zheng (2010) . They consider all firms industry indices and report the ongoing presence of herd behavior in France, Germany and the UK. We find evidence of herd behavior in those countries only during the crises. However, our study supports their view that herding effects are present in the developed markets despite the fact that we have a different sample.
Further, our study supports the finding of Economou et al. (2011) that herd behavior is more prominent during crisis (GFC) in the PIGS countries. Our study supports the findings of Economou et al. (2011) and Holmes et al. (2013) that the herd behavior persists in Portugal, but this is true only during negative market returns. Our study is different from Chiang and Zheng (2010) and Economou et al. (2011) in that we investigate the cross-country herding among developed Europe during the GFC and EZC with a new data set with a sample period that fully captures GFC or EZC.
Finally, given the criticism of applying the CCK model, Chiang et al. (forthcoming) provide details that during the crisis period, the herding coefficient can be endogenous to the market conditions, including the change of market volatility. As a result, the interacting term of variance and market return can be significant, leading to a specification error if we use the original model by Chang et al. (2000) in testing herding. As a robustness checking, we used the analysis developed by Chiang and Zheng (2010) including the addition of Rmt (market portfolio return) to the right hand side of the estimation equation. This specification permits us to take care of the asymmetric investor behavior under different market conditions. The results are presented in Tables 2 and 7 only for the overall market sample with and without crises 12 . However, we find consistent results between the CCK models and Chiang and Zheng, (2010) extended model.
Conclusions
This paper investigates herd behavior among European markets (e.g. continental,
Nordic and the PIIGS) for a period including the GFC and EZC. The comparative country-wise analysis of herd behavior among European countries suggests that herding is not significant in Europe during normal times, but is significant during crises and in regimes of different extreme market conditions. We observe significant herding coefficients during asymmetric market conditions and crises periods, but these differ among the country groups. The study also concludes that common herding forces exist across a large number of markets in Europe, and they are highly related within similar types of markets.
An interesting finding of the study concerning herd behavior in the European stock markets is that the continental and the PIIGS markets are more intensely affected by the global financial crisis and the Nordic markets are more affected by the Eurozone crisis than the global financial crisis. This might be the outcome of bailout policies and capital injection in the PIIGS markets during Eurozone crisis. The policy makers of the European Union need to consider the challenge of financial instability and the contagion effect of the PIIGS on developed European markets, especially continental Europe and Nordic countries. The convergence of trading strategies has important 12 We did not present the results of different market conditions due to limited space but are available on request.
consequences for stock market efficiency because herding might systematically misprice financial assets and promote the creation of asset bubbles.
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Figure 1: Clustering Analysis of Three Country Groups using CSAD and Rm
The figure below presents Dandrograms of CSAD and Rm for the eleven countries in the sample. CSAD is the daily cross-sectional absol Chiang and Zheng (2010) , which was originally developed by Chang, Cheng, and Khorana (2000: CCK) . only absolute market return in the right hand side of the equation and model 2 represents Chiang and Zheng's, (2010) extend hand side of the equation. Model 2 is employed for robustness checks. Note: This table reports the estimated coefficients for the model described in Eq. (6). The sample period is for the period of Ja correction is applied to estimate standard errors and t-statistics are given in parentheses. ***, ** and * represent statistical sig two additional control variables to capture the global factors, e.g. UKRETSQR (Squared UK returns) and USLAGRETSQR (Squ 
